Background: minor traumatic injuries among independent older people have received little attention to date, but increasingly the impact of such injuries is being recognised. Objectives: we assessed the frequency and predictors of acute health care use, defined as return to the emergency department (ED) or hospitalisation. Study design: national multicentre prospective observational study. Setting: eight Canadian teaching EDs between April 2009 and April 2013. Participants: a total of 1,568 patients aged 65-100 years, independent in basic activities of daily living, discharged from ED following a minor traumatic injury. Methods: trained assessors measured baseline data including demographics, functional status, cognition, comorbidities, frailty and injury severity. We then conducted follow-up telephone interviews at 6 months to assess subsequent acute health care use. We used log-binomial regression analyses to identify predictors of acute health care use, and reported relative risks and 95% CIs. Results: participants' mean age was 77.0, 66.4% female, and their injuries included contusions (43.5%), lacerations (25.1%) and fractures (25.4%). The cumulative rate of acute health care use by 6 months post-injury was 21.5% (95% CI: 19.0-24.3%). The strongest predictors of acute health care use within 6 months were cognitive impairment, RR = 1.6 (95% IC: 1.2-2.1) and the mechanism of injury including pedestrian struck or recreational injuries, RR = 1.6 (95% CI 1.2-2.2). Conclusions: among independent community living older persons with a minor injury, cognitive impairment and mechanism of injury were independent risk factors for acute healthcare use. Future studies should look at whether tailored discharge planning can reduce the need for acute health care use.
Introduction
In the USA, there were over 3 million emergency department (ED) visits for injuries among people 65 years and older in 2010, with 89% of these injuries were classified as 'mild' (not requiring admission or surgery) [1] . These 'minor' injuries are expected to double in the next two decades as the older population doubles [2] . Most seniors with minor injuries seek care in the (ED) [3] , and 65-79% of these patients are discharged home [3, 4] , whether arising from falls (75%), motor vehicle accidents (10%) or other causes. Up to 15-20% of these patients have limitations in mobility, daily activities [5] , physical and social activities, which in turn is linked with functional decline, morbidity, mortality and institutionalisation [6] .
ED visits have been identified as 'sentinel events'-opportunities to prevent subsequent adverse outcomes among vulnerable older persons [7] . Unfortunately, this opportunity is often missed, and older patients experience a cascade of adverse outcomes, including mobility decline, institutionalisation and death [8, 9] . Seniors are often discharged without receiving optimal instructions or follow-up [10, 11] . Despite the central role of EDs in treating injured older people, there is currently no standard approach to discharge planning, and little is known about factors that predict subsequent acute health care use.
The primary objectives of the current study were to (i) describe acute healthcare use (return to the ED or hospitalisations) 3 to 6 months following minor injury among previously independent seniors following discharge from an ED and (ii) identify predictors of acute health care use within 6 months after minor injury.
Methods

Design and participants
This study was part of the Canadian Emergency Team Initiative (CETI) research programme, which aims to improve ED care for independent seniors with minor injuries [5] . In summary, we conducted a prospective observational cohort study between April 2009 and April 2013 in eight teaching EDs in six Canadian urban regions (Quebec City, Montreal, Ottawa, Toronto, Hamilton and Calgary). We included ED patients who were ≥65 years, could independently perform the seven basic activities of daily living (BADLs) from the Older American Adult Resources and Service (OARS) functional scale [12] , and were discharged back to their home from the ED following a minor traumatic injury (i.e. lacerations, contusions, simple extremity fractures or minor head injury). Patients who were admitted to hospital (transferred to an inpatient ward) were excluded, as were those from long-term care facilities, unable to give consent, participate in telephone follow-up or to communicate in French or English.
Procedure
Recruitment occurred 24 h per day, 7 days per week. Treating physicians, research assistants or nurses identified potential participants and assessed eligibility in face-to-face interviews during the initial ED consultation or by telephone within 3 days post-visit. The 3-and 6-month follow-up could be conducted using either face-to-face or telephone interviews.
Baseline measurements
We chose the Andersen behavioural model as our theoretical framework to guide the selection of variables that predict acute healthcare use [13] . The Andersen model has been used most frequently to explore variations in healthcare use, and identifies three domains to explain variation in healthcare use. 'Need' factors assess the severity of an acute illness or injury, 'predisposing' factors represent the tendency of an individual to use health services and 'enabling' factors measure system characteristics that influence access to health services.
McCusker adapted the Andersen model, noting that factors that 'enable' access to primary care may reduce ED use [14] . Baseline variables collected are described below, and classified as 'Need', 'Predisposing' or 'Enabling' factors.
Need factors
We included variables describing the injury severity, type and location. We also examined the mechanism of injuries, categorised as motor vehicle collisions, falls and pedestrian struck by vehicles or recreational injuries. 'Pain severity' was measured with self-reported pain intensity (0-10 on a Numeric Rating Scale).
Predisposing factors 'Demographic and environmental variables' included age, gender, education, living environment (e.g. house or apartment). The social support index (SSI) [15] was used to measure the quantity and satisfaction with available support. A SSI score ≥ 60.3 is consistent with high social support [15] . 'Health variables' included the number of prescribed medications and self-reported comorbidities. We also used the Identification of Seniors at Risk (ISAR) short screening tool, which includes six items: premorbid change in functional status, acute change in functional status, recent hospitalisation, impaired memory, impaired vision and number of daily medications [8] . 'Mobility' was measured using the Timed Up & Go test (TUG) [16] , a widely validated measure of basic physical mobility. A slower TUG is considered a risk factor for functional decline in community-dwelling elders [17] . We also assessed mobility by measuring whether patients occasionally used mobility aids (cane or walker), the number of falls in the last 3 months and the number of times/week the person leaves his/her home [18] . 'Functional status' was measured with the Older American Adult Resources and Service functional scale [12] . It has been validated against physiotherapy and nursing assessments in the ED [18, 19] . 'Cognitive status' was measured using the Montreal Cognitive Assessment (MoCA) for in-person evaluations (30%) [20] . It is a sensitive and reliable measure of general cognitive functioning in the elderly. The modified Telephone Interview for Cognitive Status (TICS-m) was used for patient recruited by telephone (70%). The TICS-m can detect decline in cognitive function over time, and has been extensively validated in English and French against the MMSE [21] . We defined cognitive impairment as <23/30 on the MoCA [21, 22] and ≤31/50 on the TIC-S. 'Frailty' was measured using the Canadian Study of Health and Aging-Clinical Frailty Scale [23] .
'Enabling Factors' included individuals' access to nonemergency health care including having a Family Physician or other primary care access that potentially reduced the need for acute health care use [14] . The presence of stairs and living alone were also included as factors that might influence seeking of acute care.
Outcome measures
For our primary outcome, self-reported hospitalisations and returns to the ED in the previous 3 months were recorded either in person or during telephone interviews at 3 and 6 months.
Data analyses
Simple descriptive univariate analyses were used to describe the sample. As the prevalence of outcome was >10% [24] , multivariable log-binomial regression analyses, with a Poisson distribution approach, were used to estimate relative risks (RR) with 95% confidence intervals (CI) [25] . As described above, we included the following variables for consideration in the model: 'predisposing covariates' (age, comorbidities, cognitive impairment, OARS score, number of medications, ISAR variables, previous ED use); 'need covariates' ( pain severity, fracture, comorbidities); 'enabling covariates' (lives alone, access to Family Physician, stairs at home). As there were no statistically significant variations between hospitals for acute care use, accounting for cluster effects due to hospitals was not required. All analyses were conducted using the SAS software V 9.3. (SAS Institute, Cary, NC, USA).
Sample size, power and precision of estimate For our primary outcome, the rate of acute health care use by 6 months, we calculated that given an actual event rate of 15 to 25%, a sample size of 1,500 would produce a confidence interval width of 2% or less. For our log-binomial regression model, we estimated that given a sample of 1,500 subjects and an event rate of 20%, we would have 300 outcomes, allowing for 30 potential predictive variables to be included in the predictive model.
Results
We recruited a total of 1,568 participants of whom 1,219 (77.7%) could be reached for the 3-month evaluation and an additional 67 were reached for the 6-month evaluation for a total of 1,286 subjects that were included in the analysis (see Figure 1) . The 282 subjects, who were lost to follow-up were more likely to have cognitive impairment (MoCA < 23/30 or TICS < 32/50: 42.4 versus 28.3%, P < 0.001) at baseline compared with participants with complete follow-up, were less likely to complete grade 12 education (31.9 versus 43.7%, P < 0.01), were less likely to have 5 or more comorbidities (31.1 versus 43.3% P < 0.001), but were similar on a large number of other characteristics (see Supplementary data, Table S1 available in Age and Ageing online).
Nearly two-thirds of patients (59.5%) presented during a day shift (08:00-16:00), 31.5% presented during an evening shift (16:00-24:00) and 9.0% at night (00:00-08:00). We enrolled 1,098 (70.0%) of the cohort using telephone interviews. Mean age of participants was 77.0 years and 34.0% were men. All participants met our definition of independence pre-injury on the OARS and Service BADL sub-scale. Baseline scores on the OARS Instrumental ADL sub-scale ranged from 4 to 14/14 (see Table 1 ).
Acute healthcare use: return to the ED or hospitalisation
Of the 1,286 patients with 6-month follow-up, 1,008 (78.4%) had no acute care use, 182 (14.2%) had a single acute care use and 96 subjects (7.5%) had two or more encounters (range 0-10, with one individual having 8 visits and one individual with 10 visits in 6 months; see Supplementary data, Table S1 available in Age and Ageing online). Thus, 278 subjects (21.6%, 95% CI: 19.0-24.3%) had a total of 448 acute care encounters within 6 months.
Predictors of return to the ED or hospitalisation
Our multivariable analysis revealed two factors that were predictive of return visits to the ED following minor injuries: (i) cognitive impairment (relative risk, 1.6, 95% CI, 1.2-2.1); and (ii) the mechanism of injury, specifically pedestrians struck by a vehicle or recreational accidents (relative risk 1.6, 95% CI, 1.2-2.2).
Discussion
In this study, we found a total of 22% of previously independent seniors assessed in the ED for minor injuries had acute health care use within 6 months of discharge. While 92.5% of this cohort had a single or no visits, there was a minority of 96 individuals (7.5%) who required a total of 260 recurrent ED visits or hospitalisations. Thus, 7.5% of the cohort accounted for 59.0% of all the acute care encounters within 6 months. This finding that a small subsample of independent older individuals required the majority of healthcare services re-enforces the potential importance of screening for high-risk individuals who may require preventive interventions. It also suggests the hypothesis that these high-risk individuals were frailer.
The definition and measurement of frailty is controversial despite over two decades of debate in the geriatric literature [26, 27] . A recent Delphi process involving over 150 experts in frailty research found no consensus on a definition, despite consensus about the validity of frailty as a concept [27] . The discussion about the validity of frailty is less advanced within Emergency Medicine [28] . Thus, we chose the 7-point Canadian Study of Health and Aging-Clinical Frailty Scale global assessment of frailty, due to its ease of use and intrinsic face validity. Using this measure, we found a trend for patients with higher frailty to have an increased risk of acute healthcare use, although this was not statistically significant in our multivariable model (see Table 2 ). This finding should be explored in future studies which are specifically powered to detect the impact of frailty on acute healthcare use. Two variables best predicted return to the ED or hospitalisation: cognitive impairment, as defined by MoCA < 23/ 30 or TICS-m < 32/51, and mechanism of injury, specifically pedestrians struck or recreational injuries. Of note, these two factors independently predicted acute health care use better than other factors expected to predict ED use such as comorbidities, severity of injury or previous ED use [13] .
Few studies have examined the rate of acute health care use among independent older people treated for an injury.
McCusker reviewed 14 studies of ED use by older adults [14] . Previous ED use, comorbidities, self-perceived poor health, depression and the ISAR screening tool were independent predictors of ED use [14] . However, cognitive impairment was not identified as a predictor of return ED visits by any previous studies in this review [14] . One possible explanation for this is the fact that cognitive impairment was frequently an exclusion criterion in previous studies. Thus, our findings suggest that patients with mild cognitive impairment, who may not have been included in previous studies, are at increased risk for acute health care use.
Hustey et al. found that only 28-38% of patients with cognitive impairment were recognised by Emergency Physicians [29] . Given this known low rate of recognition of cognitive impairment, it is likely that cognitive impairment was unrecognised by treating emergency physicians in our study as well, although this was not specifically measured. Thus, our findings highlight the potential importance of unrecognised mild cognitive impairment both clinically and in a research context.
Pedestrians struck or older people injured in recreational activities, such as cycling or skiing, were also at increased risk for acute health care use-more so than patients with falls or those injured in motor vehicle collisions. Thus, further studies should attempt to replicate our findings about the impact of these types of injuries on acute health care use.
Strengths and limitations
Major strengths of this study include its multicentre prospective design and recruitment 24 h a day, 7 days a week. Our literature review found no other multicentre studies of the consequences of minor injuries on healthcare use among older ED patients. In addition, we used the MoCA and the TICS-M to measure cognitive impairment instead of the MMSE. Studies have shown that the MoCA is a more sensitive measure of mild cognitive impairment compared with the MMSE [30] . However, we used the TICS for the 70% of patients who were enrolled by telephone. Despite the use of two different measures, cognitive impairment remained a significant predictor of repeat acute health care use. This may be explained by the fact we used previously validated cut-off scores for both the TICS and MoCA, to reduce the risk of misclassification.
The major limitation of this study was the use of patient recall to determine repeat use of ED services. Previous studies have shown that patients underestimate repeat ED use compared with objective measures and it is possible that the true acute health care use rate may be underestimated in our study.
A selection bias may have occurred in the study as patients lost to follow-up had lower cognitive levels, education and comorbidities than participants at baseline. This may have resulted in an underestimation of the true incidence of repeat use of acute care services.
Interpretation of results and clinical implications
Our findings contribute to the body of literature suggesting that clinicians need to be more vigilant in identifying older patients with mild cognitive impairment, particularly among older patients who appear fit.
Our data also suggest that patients with mild cognitive impairment or high-risk mechanisms of injury ( pedestrian struck or injured in recreational activities) may benefit from targeted discharge instructions or follow-up to potential avoid acute health care use.
Conclusion
We found that among previously independent seniors, 22% of ED patients with a minor injury will return to the ED or be hospitalised within 6 months. Patients who returned to the ED were more likely to have cognitive impairment or to have been injured in recreational activities or have been a pedestrian struck by a vehicle. Whether discharge instructions have the potential to prevent return ED use in this population should be examined in future research.
Key points
• The impacts of minor traumatic injuries in independent older people, including functional decline, are increasingly being recognised.
• We found that 21.6% of participants returned to the ED or were hospitalised within 6 months, and 7.5% accounted for 59% of acute healthcare use.
• Participants with cognitive impairment, struck by a vehicle or injured in a recreational activity, had higher rates of acute healthcare use.
• Future research should assess whether discharge instructions or management protocols can prevent return ED use in this population.
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